Abstract -Starting from di-and trifunctional Grignard reagents of the general types E(CH2CH2CHMgCl)2 (E= NMe, 0, 5) and N(CH2CH2CH2MgC1)3 the cyclic organotin and organosilicon compounds R2M(CH2CH2CH2)2E and RM(CH2CH2CH2)3N (M= Si, Sn; R= Cl, Br, I, CH3) are described. X-ray studies confirm these compounds to exhibit pentacoordinated structures with intra molecular donor-acceptor interactions. The strength of these interactions depends from the nature of the substituents bonded to the metal center. The dynamic processes which are observed by nmr investigations are interpreted in terms of a dissociation-inversion mechanism and an "in-out" equilibrium. First results are reported concerning the preparation of a two nitrogen containing difunctional Grignard reagent and its reaction with tin tetrachloride providing hexacoordinated tin compounds.
INTRODUCTION
Very often classical structural formulas give the idea that only those relations between atoms are of importance being symbolized by conventional two-electron bonds. However, many details of the interactions between atoms and atom groups being important for the reactivity as well as the conformation and the ground state energies of molecules are not obvious by structural formulas commonly used by chemists. Most of these intramolecular effects are caused by orbital interactions. In the area between coordination chemistry and intramolecular interactions the 1-element-5-stanna(sila)bicyclo [3.3 .O)octanes and the 1-aza-5-stanna(sila)tricyclo [3.3.3 .OJundecanes should be of considerable interest. Furthermore, the preparation of these compounds should answer the question after the extension of the coordination sphere in tetraorganotin and tetraorganosilicon compounds. In the last years it has been shown by a lot of investigations that bi-and tricyclic derivatives of tin (ref.1) and silicon (ref.
2) of the types (A), (B) and (C) exhibit trigonal bipyramidal structures with strong intramolecular 1,5-interactions. Usually, these compounds are designated as diptych and triptych derivatives, respectively, as well as metallatranes.
R\I")
In the following paper we will use the diptych and triptych nomenclature. 
RESULTS
The nitrogen containing di-and trifunctional Grignard reagents I and 2 are available in quantitative yields by the reaction of bis or tris( t-chloropropyl)amines with magnesium in thf (equ.i,2).
2 They are stable in solution over a long time and can be handled without problems under inert conditions. Structural investigations on these compounds have not been carried out to date but they should adopt a similar structure like the corresponding oxygen derivatives of F.BICKELHAUPT and co-workers being intramolecular stabilized cyclic organomagnesium derivatives (ref.6).
Diptych structures
Under dilution conditions the reaction of compound I with tin tetrachloride leads in good yields to the dichlorodiptychstannoli2ine 3 (equ.3)(ref. 7) .
Both nmr and X-ray studies reveal the trigonal bipyramidal structure of compound 3 in solution and in the solid state, respectively. The Sn-N distance amounts to 244 pm.
The treatment of the dichloro derivative 3 with lithium methyl yields quantitatively the tetraorganotin compound 4 equ.4). Its pentacoordinated structure is confirmed especially by the nonequivaence of the methyl groups bonded at the tin atom. The very different J(119Sn-C-1H) coupling constants prove unambigously the apical-equatorial positions of these organo groups.
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Pentacoordinated tetraorganotin and silicon compounds Both the nmr data and the X-ray investigations confirm a trigonal bipyramidal arrangement for these compounds also. The reaction with lithium methyl leads to the formation of the corresponding tetraorganotin derivatives which have been isolated as volatile liquids. In these derivatives the Sn-0 and Sn-S interaction, respectively, are considerable weaker in comparison with the nitrogen substituted derivative discussed above. A splitting of the methyl signals in the 500 MHz 1H nmr spectra could not be observed even at -80 C. These results are in agreement with earlier observations showing the lower donor capacity of oxygen and sulphur compared to nitrogen (ref.
3). The apical-equatorial bonded chlorine atoms include an angle of about 900 due to the trigonal bipyramidal geometry of the diptych derivatives. Thus, these compounds should be appropiate precursors for the preparation of fourmembered ring structures. This is illustrated by the reaction of compound 3 with H2S (equ.6). In the presence of triethylamine the spiro compound is obtained in high yield. 
MeN(CH2CH2CH2)2SnCI2
MeN(CH2CH2CH2)2Sn -Sn(CH2C H2C H2)2N Me -dL d (7) ('N/Me 
6297
The reason should be the high electron density within the tin-tin bond. Furthermore, compound 9 exhibit a particular stereochemical behaviour (ref. 12) . In solution at least three diastereomeres are observed represented by four 119Sn nmr signals. Due to the equatorial positions of the tin atoms bound to each other connected with a high s-electron density within this bond the greatest 1ZJ(lI9Sn-ll7Sn) coupling constant has been observed for the deminating isomer. In addition a hindered rotation about the tintin bond has been found for the first time.
Triptych structures
From the stereochemical point of view stronger intramolecular 1,5-interactions should be observed in the case of the tricyclic derivatives (E).
The reaction of the trifunctional Grignard compound 2 with tin tetrachloride yields compound 10 in about 15 % (equ.8). By the reaction with methyl lithium compound 10 is easily transformed into the tetraorganotin compound 11 (ref.7).
S (1) S (2) The X-ray structure shows for compound 10 a Sn-N interaction of 237.2 pm (ref. 13 ). The great Sn-Cl distance of 2T.3 pm is remarkable being 22 pm longer than the sum of the covalent radii of tin and chlorine. The temperature dependent nmr spectra are interpreted in terms of an "in-out" equilibrium with a free activation enthalpy of about 70 kJ/mol (Fig.2) .
NMR spectrum (500 MHz) of C1Sn(CH CH CH ) N in CDC1 at 250C.
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3 Also in compound 11 the intramolecular Sn-N interaction has found to be unambigously smalT'r than the sum of the van der Waals radii of tin and nitrogen (ref.14). Therefore, this compound can be regarded as the first pentacoordinated tetraorganotin compound found for the solid state. However, a distortion is observed towards a tetrahedron due to the lower Lewis acidity compared with compound 10. In solution the apical position of the methyl group becomes clear by E1'e very small 1ZJ(il9Sn13C) coupling constant in the 13C nmr spectrum. The low yield obtained by the Grignard reaction caused us to look for another approach to get the interesting cage structure 10. Starting from tris(j'-trimethylstannylpropyl)amine the triptych compound 10 has been obtained in good yield by the reaction with Me2SnCl2 and stepwise cleavage of Me3SnCl (equ.9). The already mentioned great Sn-Cl distance in compound 10 favours the transition to an ionic structure. The reaction with silver tetrafluoroborate yields the ionic triptych derivative 12(equ.1O).
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÷ AgB -AgCL> CL1 BE4°H
ere again the transannular Sn-N interaction and the trigonal bipyramidal structure is especially confirmed by the different 1Z3(29Si-13CH3) and IJ(295i.'13CH2) coupling constants (ref. 8) . The methyl group of compound 13 shows an increased reactivity as it is shown by the reaction with MenCl2. According to equation (12) the chloro triptych derivative 14 can be obtained in nearly quantitative yield. Compound 14 also exhibit an "in-out" equilibrium.
÷ Me2SnCL2
> Me3SnCI + However, the activation parameters have found to be considerable smaller in comparison with compound 10. 
